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This  publication  was  prepared  under  contract  for  the 
Joint  Publications  Research  Service  as  a  translation 
or  forelgn-language  research  service  to  the  various 
federal  government  departments*.  '  , 

The  contents  of  this  material  in  no  way  represent  the 
policies,  views  or  attitudes  of  the  U*  S*  Goverrasent 
or  of  the  parties  to  any  distribution  arrangemant. 
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Problem  of  Individual  Boslmetrlc  Control  Met’aods 


Candidate  of  medical  sciences, 
Cr*A«  Zubovskiy  and 

pages  53-5^  lUA-p  Sobolevskiy 


Ministry  of  Health  RSFSR 


The  "Sanitary  rules  of  work  with  radioactive  substan¬ 
ces  and  sources  of  ionizing  radiations"  No  333-60  of  25  June 
I960  state  that  in  the  case  of  individuals  directly  engaged 
in  work  with  sources  of  ionizing  radiations  the  determination 
of  individual  irradiation  doses  (beta,  gamma,  and  neutrons) 
shoTold  be  carried  out  for  each  weekly  period.  The  sanitary 
rules  also  specified  that  the  rate  of  conducting  dosimetric 
determinations  is  established  by  the  administration  of  the  en¬ 
terprise  or  establishment  in  accordance  with  the  local  organs 
of  sanitary  control.  As  shown  by  the  results  of  nvimerous 
checkings  of  the  state  of  individual  dosimetry  on  the  examined 
objects,  daily  dosimetric  tests  are  carried  out  in  the  over¬ 
whelming  majority  of  cases. 

At  present  the  most  widespread  devices  used  in  the  de¬ 
ter  ninat  ion  of  the  individual  total  irradiation  dose  in  indi¬ 
viduals  working  with  sources  of  ionizing  radiation  in  indus¬ 
trial  X-ray-defectoscopy  and  gamiuadefectoscopy,  in  X-ray  the¬ 
rapeutic  and  X-ray-diagnostic  offices,  and  in  servicing  gamma- 
apparatus  of  various  designation,  are  devices  of  the  KID 
type,  Iluch  less  frequently  devices  of  the  DK-0,2,  IFK,  or 
ILK  type  are  employed.  The  sensitivity  of  individual  dosi¬ 
meters  of  the  FID  type  permits  the  recording  of  irradiation 
doses  within  the  range  of  0,02  to  2  r.  Recording  of  irradia¬ 
tion  doses  lesser  than  T,02  r  is  possible,  but  the  obtained 
data  are  not  reliable. 

It  is  a  known  fact  that  in  the  majority  of  enterprises 
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and  establishments  tl^e  wbnk  connected  with  irradiation  of 
the  personnel  is  carrilid,  otit  periodically  dxiring  the  week, 
with  the  unequal  distribution  of  the  dose  at  various  days  of 
the  week.  Thus,  for  lUStahoe,  at  some  days  of  the  week  the 
magnitude  of  irradiation  dose  can  be  below  the  maximally  per¬ 
missible  level  (MPL),  i.e.,  the  passable  sensitivity  thres¬ 
hold  of  the  KID  ionization  chambers,  and  In  other  instances 
—  above  ilPL.  For  example,  an  Individual  working  with  a 
sovirce  of  ionizing  radiation  is  subjected  for  five  days  of 
the  week  to  the  effect  of  a  radiation  dose  below  the  sensiti¬ 
vity  of  the  KZS  device,  although  each  of  the  magnitudes  below 
0.02  r  may  denote  any  figure  within  a  0  to  0.02  r  range  and 
comprise,  respectively,  one  half,  one  quarter,  or  one  elghtli 
part  of  the  daily  MPL  Irradiation,  and  one  day  ha  will  re- 
ceiye  an  irradiation  dose  of  0.0?  r;  then,  upon  daily  record¬ 
ing  of  individual  doses,  the  KID  Indexes  in  the  Journal  will 
appear  as  follows: 


Monday  Tuesday  Wednesday  Thursday  Friday  Saturday  Total 

per 

week 


>0.02  r>0.02  r  >0.02  r  0.0?  r  >0.02  r  >0.02  r  ? 


At  the  same  time  the  actual  total  irradiation  dose 
might  be  above  the  weekly  MPL  of  irradiation  (i.e.,  0.1  r). 

Considering  the  above  stated,  it  is  natural  to  suggest 
a  change  in  the  system  of  individual  dosimetry  by  conducting 
control  determinations  not  daily,  but  weekly.  Hence,  the  do¬ 
simeters  Thrill  be  issued  for  one  week  (on  Monday)  and  their 
readings  will  be  recorded  only  once  a  week  (on  Saturday). 

In  view  of  the  existing  opinion  that  many  individual 
dosimeters  do  not  meet  the  technical  requirements  and  produce 
during  the  weekly  period  a  considerable  self-discharge,  even 
without  the  action  of  ionizing  radiation  (which  may  compllcat 
the  evaluation  of  the  measurement  data),  we  carried  out  a  spe 
clal  check-up  on  the  correspondence  to  technical  requirements 
of  10  KID  sets  (200  individual  dosimeters).  Of  the  10  sets, 
seven  were  employed,  and  three  were  left  idle.  First,  the  ef 
flciency  of  all  200  dosimeters  was  checked  according  to  the 
following  method;  individual  dosimeters  were  charged,  follow- 
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Ing  which  the  dose  was  measured  at  once*  .It  was  found  that 
all  200  dosimeters  recorded  a  0  dose.  lj«e.i  they  were  in 
good  working  order.  Following  the  cneok-up»;  the  dosimeters 
were  recharged  and  left  on  the  premises  where  no  radiation 
sources  were  present  for  one  week*  The  results  of  subsequent 
measurements  showed  that  the  self-discharge  of  the  chambers 
for  each  weekly  period  varied:  two  to  four  dosimeters  of  each 
sot  showed  a  half  self-discharge  or  more,  whereas  the  rest  6f 
the  chambers,  from  each  set  showed  fairly  stable  readliigs  dur¬ 
ing  each  of  the  four  weeks  of  the  check-up;  the  self-discharge 
of  the  chambers  comprised  no  more  than  10  to  15  percent*, 

The  causes  of  defects  of  ionization  chambers  may,  vary, 
but  one  of  them  proved  to  bo  quite  typical.  Insofar  as  it  is 
connected  with  the  manufacturing  plant,  its  detailed  dlsous-< 
Sion  is  important.  We  took  several  X-ray  plctxires  of  a  few 
dosimeters,  in  order  to  ascertain  the  position  of  the  central 
electrode.  The  X-ray  picture  of  several  dosimeters  showed 
that  in  five  which  produced  the  most  unstable  readings  the 
central  electrodes  proved  to  be  markedly  displaced  to  the 
walls* 


Obviously,  incorrectly  set  central  electrodes  changed 
the  capacitance  of  the  ionization  chamber  as  compared  with 
the  standard.  Analogous  data  were  reported  by  the  associate 
of  Rostov  X-ray  Station,  N.K.  Meserev.  Thus,  it  can  be  as¬ 
sumed  that  also  in  the  other  set  of  individual  dosimeters 
there  is  a  definite  nvunber  of  Inadequate  chambers  where  the 
evaluation  of  measurement  recordings  Introduces  an  error  into 
the  practice  of  individual  dosimetry*  The  use  of  such  dosi¬ 
meters,  naturally,  led  to  errors  even  when  daily  individual 
dosimetry  v;as  conducted,  thus  causing  doubt  in  the  correctness 
of  the  individual  control  as  a  whole* 

A  situation  of  this  kind  leads  to  the  des orient at ion 
of  individuals  siibjeoted  to  the  effect  of  ionizing  radiations, 
as  well  as  the  workers  who  are  in  charge  of  ensuring  radia¬ 
tion  safety;  it  weakens  their  attention  to  the  problem  of  per¬ 
sonal  safety  and  prevents  them  from  the  timely  carrying  out 
of  corresponding  sanitary -hygienic  and  therapeutic-prophylac¬ 
tic  measvires* 

In  order  to  eliminate  errors  in  recording  the  magni¬ 
tudes  of  weekly  irradiation  doses,  connected  with  self-dis¬ 
charge  of  the  chambers,  it  is  necessary  to  conduct  a  thorough 
preliminary  check-up  of  all  dosimeters  on  self-discharge  as 
follows.  The  charged  chambers  are  left  for  one  week  in  a  room 


the  posBibllity  of  tke  effect  of  lonlzlhi;  z^adlatlon  le 
definitely  excluded*  Aftej^  a  week«  readings  are  recorded  of 
the  degree  of  self-dlsoharge  In  each  dosimeter;  the  readings 
are  entered  In  a  special  Journal*  Individual  doslmetors  In 
which  the  chamber  discharge  shows  more  than  0*05  p  P^r  week 
should  be  considered  iinusable;  the  discharge  recordings  of 
other  dosimeters  which  usually  comprise  0*01  to  0*03  r  per 
week  should  be  subtracted  from  the  operating  Indexes  of  weekly 
dosimetry* 

Once  every  three  months  a  control^  '  check-up  should 
be  made  of  the  chambers  for  the  weekly  self-discharge*  The 
magnitude  of  Irradiation  dose  for  each  three  months  should  be 
entered  In  the  ambulatory  record  together  with  the  data  of 
periodical  medical  examinations*  When  an  employee  Is  referred 
for  consultation  to  the  hospital  or  to  the  chief  occupational 
pathologist  It  Is  necessary  to  mark  down  the  dynamics  of  oc¬ 
cupational  irradiation  of  the  employee,  according  to  a  three 
month* s  period* 
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The  Problem  of  Determining  th4  i^wcimijra  Permissible 
Levels  of  Strontium-90  Content  in  Pood  Products 


pages  83-89  P.P.  Lyarskiy,  and 

A.A.  Moissfw  (Moscow) 

Long-life  radioactive  isotopes  (strontium- 90,  cesivun- 
137,  cerium-lljlj,  and  others),  foiling  out  from  the  strato¬ 
sphere  and  upper  layers  of  the  troposphere  on  the  earth  sur¬ 
face  together  with  radioactive  precipitates,  are  included  in 
the  general  cycle  of  substances  in  nature  and  may.  Jointly 
with  the  stable  isotopes,  enter  the  human  organism  along  va¬ 
rious  biological  chains,  depending  on  their  physical  and  chemi¬ 
cal  properties,  physico-chemical  form,  and  other  conditions* 

In  Table  1  are  cited  the  data  relating  to  the  most  im¬ 
portant  radioactive  isotopes  from  the  point  of  view  of  radia¬ 
tion  hygiene* 

Of  all  radioactive  isotopes  responsible  for  the  arti¬ 
ficial  radioactivity  of  the  biosphere  strontlum-90  is  most  im¬ 
portant  to  man*  It  is  chemically  analogous  to  calcium,  and 
together  with  the  latter  it  participates  in  the  structure  of 
the  growing  bone  tissue.  It  is  considered  at  present  that  99 
percent  of  strontium  deposited  in  the  entire  organism  is-  fimily 
fixed  in  the  bone  tissue  (International  Commission  on  Radio¬ 
logical  Protection,  1959),  by  creating  in  it  a  certain  depot 
from  which  the  radiation  effect  takes  place* 

•There  are  three  principal  ways  of  entry  of  3trontlum-90 
into  a  hvunan  organism;  with  the  inhaled  air,  drinking  water, 
and  food  products.  Each  of  these  ways  does  not  completely 
exclude  the  other  two  means  of  entry  of  strontl\jm-90  into  a 
human  organism;  hence,  the  accumid.ation  of  this  radioisotope 
in  the  bone  tissue  takes  place  at  the  expense  of  a  sliiiultan- 
eous  entry  of  strontlum-90  with  the  inhaled  air,  deinking  wa¬ 
ter,  and  food  products.  However,  in  studying  each  of  these 
ways  of  entry  of  strontltim-90,  it  is  easy  to  ascertain  that 
the  amount  of  isotope  entering  the  organism  by  various  ways 
is  not  uniform. 

The  inhalation  way  is  of  the  least  Importance,  because 
the  stronti\im-90  content  in  the  sui’roundlng  air  is  at  present 
negligible,  and  is  many  times  lower  than  the  maximum  pervais- 
slble  levels  (MPL),  The  rolsj  of  drinking  water  is  also  insig- 
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nlf leant,  since  Via  watii^,  apeordinc  to  the  available  data, 
no  more  than  10  percent  of  the  total  Btrontluin-90  entering 
the  organism  can  be  acooiinted  for  (Bryant,  et  al«)»  Host  Im¬ 
portant,  hyglenlcally.  Is  the  entry  of  strontlum-90  Into  the 
organism  by  moans  of  food  products.  This  type  of  entry  In¬ 
cludes  the  greatest  nxmiber  of  biological  chains,  the  most  Irii- 
portant  of  which  are;  soli  —  plant  —  man;  soil  —  plant  — 
■nlmal  —  animal  husbandry  products  —  man;  water  —  animal  — 
animal  husbandry  products  —  man,  etc. 

As  per  data  of  English  scientists  (Hauthorn,  Bryant, 
Chamberlain,  et  al,),  the  mean  strontixun-^O  concentration  In 
milk  on  the  farms  of  Great  Britain  comprised  in  19^9  on  the 
average  9.6  micromicrones  per  gran  of  calcltan  (10  micronicrenee 
per  litei’  of  milk).  The  greatest  concentration  was  noted  in 
Central  Ua.los  where  it  reached  32  micromicrones  per  gram  of 
calciimi. 


It  has  been  established  by  the  investigations  of  Japa¬ 
nese  scientists  Nezu  and  Asano  in  the  city  of  Mlto  that,  dur¬ 
ing  the  first  six  months  of  I960,  the  strontlum-90  content  in 
vegetables  and  greens  varied  from  12. I|.  to  21.2  mmc  per  kg  of 
raw  weight.  According  to  the  data  of  American  scientists 
Mlchelson  and  Ervlng,  who  had  deterriilned  the  levels  of  the 
content  of  radioactive  sxibstanoes  in  the  samples  of  milk  and 
other  food  products,  obtained  from  various  cities  of  the  Uni¬ 
ted  States  in  I960,  the  daily  entry  of  strontium-90  with  milk 
comprised  on  the  average  10.9  iteic  per  gram  of  calcium,  and 
with  the  rest  of  the  food  —  approxiraat ely  19.5  per  gram 
of  calcium. 

A  correct  hygienic  evaluation  of  the  results  of  radio¬ 
chemical  and  radiometric  determinations  of  strontlum-90  in 
food  prodvicts  can  be  based  only  on  their  comparison  with  the 
MPL  magnitudes.  One  must  also  never  forget  that  the  extent 
of  their  accumulation  in  the  human  orgenism  and,  hence,  the 
degree  of  their  radiation  effect  depend  on  the  fact  as  to  hox^ 
correctly  one  had  determined  the  IIPLs  of  the  content  of  vari¬ 
ous  radioisotopes  in  the  air,  water,  and  food  products. 

The  data  in  the  literature  on  the  magnitudes  of  HPL 
content  of  strontlura-90  in  the  food  products  are  contradictory. 
Thus,  for  example,  prior  to  the  beginning  of  I960  in  the  Uni¬ 
ted  States  the  Maximxim  Permissible  Concentration  (IIPC)  of 
strontium-90,  according  to  the  rocouTraendatlons  of  the  National 
ComiTiittee  on  Radiological  Protection  of  the  United  Stat6s, 
comprised  C8  mmc  per  kg  of  the  prodvict  or  liter  of  milk,  Ao- 
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cording  to  the  other  data,  the  figure* •of '  100  none  per  grii  of 
calcium  in  the  product  was  taken  as  maatlmally  permissihle* 

The  Committee  of  the  National  Academy  of  Sciences  of  the 
United  States  in  its  report  recommended  as  a  maximally  per¬ 
missible  concentration  (MPC)'  100  mmc  per  gra  of  calcium,  but 
in  the  same  report  a  magnitude  of  $0  ramo  per  gm  of  calcitim 
is  mentioned#  The  Ministry  of  Health  of  the  State  of  Cali¬ 
fornia  suggested  In  April  1958*  as  a  MPC,  2*10“^®c  of  stron- 
tiura-90  per  kg  of  the  food  product  (milk,  vegetables,  etc#)# 

In  February  1959,  the  2nd  Subconr.iittee  of  the  National  Commit¬ 
tee  of  Radloloc ical  Protection  of  the  UHlted  States  in  Its 
unofficial  sviggestions  recommended  to  reduce  the  levels  of  , 
permissible  strontituft-90  content  in  food  products#  Thus,  for 
example,  the  UPC  of  strontlum-90  in  milk  was ' planned  to  be 
reduced  from  80  to  60  mmc  and  even  to  16  mmc  per  liter# 

In  March  I960  a- report  appeared  in  the  American  press 
that  the  IIPC  of  strontium-90  in  milk  end  other  food  products, 
as  vjoll  as  in  water  and  air,  has  been  reduced  from  80  to  33 
mmc  per  kg  or  liter#  Following  on  accident  which  had  taken 
place  in  one  of  the  reactors  of  the  Windsgale  Atomic  Center 
(Great  Britain),  the  Council  of  Medical  Research  of  Great  Bri¬ 
tain,  jointly  with  its  subcommittees  on  external  and  internal 
irradiation,  decreed  that  for  prolonged,  periods  of  time  and 
independently  of  the  age  of  individuals  residing  on  a  terri¬ 
tory  contaminated  with  radioactive  fallout  the  dose  of  daily 
entry  of  strontlum^gO  into  food  products  should  not  be  permit¬ 
ted  to  exceed  2*10"^c#  It  was  pointed  out  that,  at  this  con¬ 
centration  of  Etrontlum-90  and  the  drily  entry  into  the  orga¬ 
nism  of  one  gram  of  calolvim,  the  concentration  of  this  isotope 
in  the  growing  bones  will  not  exceed  one  quarter  of  its  con¬ 
centration,  in  the  diet,  i#e#,  0#5  per  gm  of  calciuia 
(500  STJ)^^^#  The  dose  in  the  Inorganic  part  of  the  bone  will 
not  under  these  circiamstances  exceed  1#3  rad  annually,  and  the 
irradiation  dose  of  the  bone  marrot^r  will  be  considerably  less# 

» 

In  the  Soviet  Union  the  MPC  of  radioactive  substances 
in  food  products  of  vegetable  and  animal  origin  is  usually 
calculated  on  the  basis  that  the  total  amount  of  activity  en¬ 
tering  with  the  daily  ration,  including  water,  should  not  ex- 
,0oed  2|2  IIPC  curies  daily,  where  2#2  liters  per  day  is  the 
accepted  IIPC  2ij-hour  consumption  of  vmter,  and  MPC  —  the  maxi 

ID  One  strontium  xonlt  (SU)  represents  concentration  of  stron 
tltmii-90  in  human  bones,  soil,  food  products,  and  other 
objects  of  investigation  expire ssed  in  mmc  per  one  gram 
of  calcium. 
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muiti  permissible  concentrations  of  radioactive  substances  In 
water  (sanitary  regulations  No  333-60)* 

According  to  the  recommendations  of  the  International 
Committee  of  Radiological  Protection  (ICRP)  (Mvinloh»  19^9)* 
the  MPC  of  strontlum-90  In  drinlclng  water*  used  by  the  popu¬ 
lation  rosiding  near  the  so-called  controlled  zone*  has  been 
determined  as  equalling  l*10"^^curies  per  liter,  and  for  the 
rest  of  the  population  —  3*10"^^curies  per  liter*  It  fol¬ 
lows  from  the  above  data  that  the  maximally  permissible  entry 
of  stronti\xra-90  with  food  products  and  water  Into  the  gastro¬ 
intestinal  tract  for  the  population  residing  near  the  control¬ 
led  zone  must  not  exceed  2*2*10"^®  per  24  hours*  and  for  the 
rest  of  the  popi^atlon  this  fig\u*e  Is  reduced  3*fold  and  com¬ 
prises  6,6*10“**  curies  per  24  hours* 

In  sanitary  regulations  Ho  333-60*  approved  on  25  J\me 
I960  by  the  chief  state  sanitary  inspector  of  the  USSR  and 
chairman  of  the  State  Committee  of  the  Council  of  Ministers 
USSR  on  the  Use  of  Atomic  Energy,  the  MPC  of  strontium-90  In 
water  has  been  established  aS  equal  to  3 •10”^^  c  per  liter. 

On  this  basis*  the  magnitude  of  maximum  permissible  24-hour^ 
entry  of  strontium-90  was  established  as  equal  to  2*2»3*10'’**= 
6,6*10"^^c*  In  Table  2  are  cited  the  data  on  maximally  per¬ 
missible  entry  doses  of  strontlum-90  into  the  humeui  organism, 
accepted  by  various  international  organizations,  national  com¬ 
mittees,  and  State  Sanitary  Inspection  of  the  USSR, 

Unfortunately,  in  the  sanitary  regulations  No  333-60 
no  concrete  calculation  method  is  cited  of  the  MPC  of  radio¬ 
active  isotopes  in  the  food  products*  The  regulations  only 
mention  that  the  MPC  of  various  isotopes  In  the  food  products 
of  Vegetable  and  animal  origin  is  established  according  to 
local  conditions,  taking  into  accoxuit  that  the  total  ariiovint 
of  activity  entering  with  the  21!- -hour  ration  should  not  ex¬ 
ceed  2,2  !TPC  curies  per  24  hours*  It  is  stipulated  simxil- 
taneously  that  this  recommendation  is  based  on  a  very  rough 
estimate  and  that’ In  each  concrete  case  a  special  scrutiny  is 
needed  based  on  more  precise  calculationss 

It  can  thus  be  stated  that  in  the  approach  to  the  sub¬ 
stantiation  of  MPCs  of  radiostrontium  in  food  products  there 
is  no  lonanlmous  opinion  as  to  the  method  of  their  calculation* 

It  Is  perfectly  obvious  that  it  would  be  incorrect  to 
accept  the  same  MPC  value  for  all  types  of  food  products  Ir¬ 
respective  of  their  nutritive  value  and  their  content  of  mine¬ 
ral  substances*  The  basic  difficulty  of  ascert&ijJLng  the  MPC 
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Table-  1«  ‘ sv-.  lve  isotopes  ot'  interest  r-rr*  o  '.  ..  ••’.'•■r':,  of  view 


8  MQPC  In  the  water  ot  open,  reservoirs  (in  curies  per 
llt.tr) 

9  Oarbon-ll^ 

10  Strontlm-89 

11  Strcinti'.»i»90 

12  Yttriim-91  .  • 

13  Zlrconiun-95  ... 

14  nioblTua-95 

15  Iodine-*131 

16  Cealu2n-137 
i  17  Barlura-1.40 

18  Ceriun-lli4 

19  Proraet.-iluxTj-lii.? 

I  20  Plutoniuiu  -239 
t  21  Patty  t is rue 

22  Bonos 

23  ilntire  body 

24  Thyroid  r:;ls^nd  ! 

^  I 

i  Remarks  The  date  on  the  yield  ^o:C'  a'arlous  isotopes  u.po.n  | 
j  Tission  of  uranivu!n-23i>  and  in  the  form  of  rad-ia-j 

I  ara  cited  accordir';-;  v,o  Landhara  and ’ Anders o. aj; 

1  r-o ding  the  effect poriiod  of  half-ellnina-  j 

,  t.-on,  the  critical  or^-.ans’,  the  isotope  fraotion  j 

i  ontor-in;;;  from  the  f<ap.trointer.tinal  canal  into  t.-i'-i 

critical  organ,  and  the  kFLs  of  the  content  o:? 
t  t;;;o  corr.ont  of  radlo.ictlve  isotopes  in  the  criti«« 

c-a1  orpen  —  accordin,;;;  t.::-  the  recomrnendat.lona  of 
i  i.r.P  (1959);  the  MFCs' .in  t..ic  t;ater  of  open  ro- 

1  olrs  —  accordin'.  wO  \a.c  ssnltary  re'r.\iff.t:lon.: 
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of  abi‘ontlm-90  In  food  produo^;3  consieti  of  tht  hetoi'oso- 
nolty  of  who  cbomloal  oompotltlon  varloua  product  a «  in* 
oludluj  tiiol:'  content  of  traoe ,  oldnenta* 

Table  2«  Ilaxliiially  per:nla8lble  u-oeea  of  •trontlum*90  oon> 
tont  in  a  24«bouv  ration  of  the  populatlont  ao- 
.  cepted  by  varloua  or^euiiaations 


•4KIIM0pMT«MMI  urn  MHMMMHrt  fMlUMWi  ^ 

lew*  ocMMim  fldbt  flRTTT  .  vTTT  .  .  !•  loT* 

MMMManuW  1m  MHMMiCfPMUh 

MOMMO  ■IMM  MiWMieieMM  JMlt  ttT.  .  .  t,l>  UT^ 
taMMMMttIM  MKPS,  TW  K.  lik^W^  R 
MWMtw  HMM  M  tiHft.  mmmmM  f» 

VMMTNKHdl  MiMMMi  MMNMMl  OCOF  JWa 
MW  MMMMM  . .  M*Mr* 


t  Source  of  infoxwatlon  | 

2  Maximally  permlasible  itrontivim»90  entry  with  2J4.-!io\a' 

ration  i 

3  in  curies  per  21|.  boura  j 

4  in  strontivmi  unite  (Sr)  per  21;.  hotira 

5  'Reoommenc'.etiona  of  the  Counoil  of  >Iedioal  ‘Reaearoh  of 

Oreat  Britain  for  a  region  contaminated  with  radloaotive 
fallov.t  I 

6  Rooomoncletlons  of  ICRP-1959  for  the  population  realdlnt 

near  the  controlled  aone  [ 

7  Recommendations  of  ICRP,  1959»  i’Cnp,  1960«  and  aonltary 

re::;ulationE  !To  333*60,  approved  by  the  State  Sanitary 
Insp  action  of  the  USSR  for  the  out  ire  pop\Jlatlon  j 

Retiaric t  is t feat e  of  24.-hour  entry  into  the  organiam  of  .  j 
stronti'um-90  In  atrontium  mita  haa  bean  made  on  i 
the  premise  that  the  avox-*a”a  entry  of  oalolivi  [ 
’•rith  the  dally  diet  is  Mitr.ln  the  range  of  ons 
'’'rtm.  I 

Sti'ontium  represent  a  an  olo’ucnt  of  tna  alkali  eartln 
group;  in  5.ts  ohsmloal  charaoteristioa  It  la  similar*  to  > 
oalolvjti,  barium,  and  radium*  Strontlun-90  la  precipitated; 
together  witn  calcium  in  the  form  of , phoaphates  or  carbon- 
atea  and,  upon  entering  the  htuiian  organism,  it  la  depooitod 
together  vrith  thaae  elements  mainly  in  the  bone  tissue*  It 


aooompenies  oaloium  in  its  move  along  the  biological  nutri¬ 
tion  chains  from  the  blosphei^a  Into  the  human  organism*  The 
quantitative  content  of  oaloium  In  the  ration  exerts  a  con¬ 
siderable  effect  on  the  strontlum<«90  metabolism*  On  the  ba¬ 
sis  of  above-indicated  data»  we  consider  it  more  correct  to 
evaluate  the  MFC  of  strontium-90  in  various  food  products  in 
connection  vlth  their  calcium  content* 

The  2[|.-hour  entry  of  calcium  into  the  htsoan  organism 
fluctuates  for  various  terrestrial  regions  between  0*2i{.  to 
1.37  grams  per  2it.  hours*  A  child,  despite  its  smaller  weight 
than  that  of  an  adult,  needs  no  less  than  a  gram  of  calcium 
in  its  dally  food  ration  (B*J.*  Zbarskuy,  0*  Sherman)* 

Calcium  belongs  to  the  elements  is  assimilated  with 
difficulty*  Its  asslmilabllity  depends  to  a  great  extent  on 
the  content  of  other  elements  in  the  food  and,  in  the  first 
place,  phosphorus  and  magnesium,  as  well  as  proteins  and  fats* 
In  this  connection,  the  24 -hour  calcium  norm  is  determined  not 
so  much  by  its  absolute  food  content,  as  by  the  ratio  between 
it  and  other  food  ingredients  (phosphorus,  etc*)*  At  its  op¬ 
timal  ratio  to  the  above  components,  the  24-hour  assimilation 
of  calcium  should  range  within  0*8  grams  (B*I*  Zbarskly)*  The 
majority  of  regions  of  the  RSFSn,  the  Ukraine,  and  Belorussla 
are  characterised  by  a  sufficiently  high  calcium  content  of 
the  diet*  In  the  regions  where  calcltim  content  in  the  local 
products  is  low  its  lack  is  compensated  by  the  supply  of  cal¬ 
cium-enriched  products  from  other  regions  of  the  country,  as 
well  as  through  a  special  calcination  of  a  number  of  products 
which  comprise  the  24-hour  ratio  (for  instance,  calcination  of 
bread  by  means  of  thorough  baking)* 

For  the  purpose  of  evaluating  the  magnitude  of  calcium 
intake  xrlth  a  24 -hour  ration  we  accepted  it  as  one  gram,  vrhich 
is  within  range  of  the  true  average  calcium  content  in  the 
diet  of  the  majority  of  population  of  the  Soviet  Union*  On 
the  basis  f  the  data  in  Table  2  and  of  the  content  of  calclm 
in  various  nutrition  products  (I*S*  Popov,  M*F*  Tomme,  et  al*), 
and  estimate  was  made  of  the  MFC  of  strontium-90  for  various 
food  products*  The  obtained  data  are  summarized  in  Table  3* 

Such  an  approach  in  the  determination  of  strontlum»90 
MFC  in  various  food  products  is,  in  our  opinion,  better  sub¬ 
stantiated  because  it  offers  a  more  correct  idea  as  to  the 
rule  of  various  products  as  "suppliers"  of  strontlum-90  to 
the  organism,  as  well  as  their  specific  Importance  in  the 
overall  activity  of  the  24-ho\u‘  ration  in  regard  to  strontiufrjOO; 
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It  also  mtkss  poasibls  tha  rogulatlon  of  tha  ou&ntltT  of 
the  entry  of  8trontl\am-90  Into,  the  human  organism  with  the 
rood# 

3*  of  strontltBi-W  In  food  products  (in  curies 

■  por  kg  or  liter) 


MMIvIMUMA  am 


I  j  If  ,  X  ■  j  1.10"^*  j  |  M'WT**  K  j 

■  1  l'‘ood  product 

j  2  Galclm  content  (in  grams  per  one  kg  of  product) 
j  3  MFC  of  8trontium-90  (In  ouries  per  kg  or  liter)  in 
various  food  products#  calculated  on  thc‘  recommended 
basis 

1  it-  the  Council  of  Medical  Research  of  Greet  B'^ltaln 
'  for  a  region  contaminated  with  radioactive  fallout  ' 
'  5  Of  the  International  Committee  of  Radiation  Protection# 
1959#  fox'  the  population  residing  near  the  controlled  ' 


a  one 


:  6  Oi  the  ICTvP#  1959#  NCRP,  1960,  and  aanitary  rsgulationa 
(  No  333-60#  approved  by  the  Main  State  Inspection  for 
I  the  entire  population 
7  Kilk 

6  Cottage  cheese 
9  Cheese 


!10  Potatoes 
11’  ftraln 

12  C abb as© 

13  Beets, 

14.  Caz*rots 

15  Apples 

16  Baaf . 

17  Pork 

is  Any  orodtrct 


The  oorrectneas  of  the  su, -'tested ‘method  of*  estlmab- 
Inij  the  'TC  of  radiostrontium  in  food  produats  Is  atrs’a'i- 
thenecl  :y  ectlmatlon  of  its  -vosslble  aooumulatlovi  ‘In 
fche  n.vi.-'.n  cvi.c:.ilam*  The  8troiitiuri-9C  concentration  in  hu- 
•'iian  bon:-:;  (‘..oon  ©stabllshliig’  a  balance)  can  be  estlmalr-ja 

1:0  tb.fc  following  fo-rm-ola  ,  ! 


i 

Ji  of  bone  «  alpha. '4  cr  food  • 


•/ihers  '<i  of  ‘:-ons  --  strontlum-90  concentration  in  the 
•  fomoi  bono  r'srve  (An  S'J);  alpha  --  discrimination  coof  ?i|- 
'  dent  of  '‘fooc*  -w  bone"  0.  of  food  —  raesn  level  of  t.lis  j 
!  strontlvo.i-vC  content  in  a  24-hou.r'  r-  ticn  (in 


i  Acoo;:ding  to  n'umeroua  Inv.v'stl^'st?  ons .  the  discr-i'.-.i-i 

I  nstiba  coofficient  of  “food  —  00ns"  (alpha),  unie:io  condi-i 
.  tlons  of  hvcaan  alet  coneistlnv  reg’-ilar  mixed  food,  co.H 
b  prises  0#25  (report  of  the  Scientific  Council  of  the  Vf),  | 


i  ' 

'  ased  on  this,  formula,  it  1?  oaallf  ooselble  to  | 

i  prove  tiiS.'t,  uoon  prolonged  use  of  fooci  products  where  -tbo 
j  human  f ? trointestlnal  tract  receives  a  total  of  no  "^ore  ' 

'  than  C.ho*lO“‘^^  c  (66  SU  --  maximally  permissible  ma?nl-  j 
'  tude  for  t.ic  ontire  population)  and  2.2‘IC*'^'^  curl sa  per 
j  24  hours  i'ckO  St‘  —  maximally  psriMles'lble  magnitude  for 
!  the  popuj-ctior,  residing  near  the  controlled  zone),  an  ev©-*  ■ 
,  rage  o,f  not  mere  than  16*5  ftud  55  3b  car  become  accumuiatei 
'  lij  the  oi'''ran5.sm  of  these  individuals,  when  a  balanced  con- 
j  contrition  bo,!?  taken  place.  j 


j  At  the  same  time,  according  the  ICR?  reoommendetloras 

'  ‘(1959),  the  MPC  of  strontlum-90  in  the  organism  of  larr;®  ; 

:  populition  groups  (“load"  on  the  organism)  comprises  6?  3bi, 
!  'and  in  the  organism  of  individuals  residing  near  the  oont* 

I  rolled  zone  2C0  30.  '  i 
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In  the  sanitary  regulations  Ko  333^0  no  oonorete 
figures  were  given  of  the  permiaslble  content  of  various  ra- 
dioeleiiientSf  including  strontiuBi-90|  in  the  organism  or  in 
the  critical  human  organ*  KeverthelesSf  by  esqploying  lable  1 
regarding  maximally  permissible  doses  of  external  and  inter¬ 
nal  Irradiation  for  various  postulation  groups*  cited  in  the 
appendix  No  2  to  these  regulations*  it  is  possible  to  show 
that*  in  the  case  of  individuals  residing  within  the  range  of 
the  sanitary-protective  zone  (B  category)  and  of  the  entire 
population  (C  oategory)*  the  content  ("load**)  of  this  isotope 
in  huiitan  bones  is  also  permitted*  respectively*  as  2Q0  3U  and 
67  SB*  Indeed*  aeoordi^  to  these  regulating*  internal  ir¬ 
radiation  is  permitted  of  the  critical  organs  of  the  3rd 
grotm*  to  which  also  the  bones  belong*  with  a  tese  of  three 
ber^ear  (biological  equivalent  roentgen)  for  the  B  oategoxT' 
and  one  ber/year  for  the  C  category*  At  present  it  is  custo¬ 
mary  to  accept  that  one  3U*  talcing  into  account  the  nOn-\mi- 
form  distribution  of  strontium*90  in  the  bones*  creates  a  dose 
of  0*01$  ber/year  (M*a*  Gusev*  Ilorgan)*  The  ratio  of  magni¬ 
tudes  of  the  permissible  annual  dose  of  internal  irradiation 
to  the  dose*  induced  by  strontium»90  with  specific  concentra¬ 
tion  of  one  SU  present  in  the  bone*  eMbles  one  to  obtain  the 
sought  magnitudes  of  the  permissible  ’^ostd"  on  the  organism 
as  200 -SU  for  the  B  oategory  and  67  3T7  for  the  G  oategory* 

Coriq>arison  of  the  above  magnitudes  (200  SU  and  67  3U) 
with  the  possible  ''loads  on  the  organism*"  oaloxilated  on  the 
basis  of  the  data  on  the  permissible  (according  to  regulations 
No  333'’60)  strontium-90  content  in  the  population's  diet* 
shows  that  the  sanitary  regvilatlona  ^ovide  a  four-fold  re¬ 
serve  in  regard  to  the  MFC  of  si:rontium-90  in  the  ration* 

In  conclusion  it  should  be  pointed  out  that  with  all 
above  stated  data  we  do  not  wish  to  insist  on  the  premise  that 
the  magnitude  of  permissible  strontlum-90  entz*y  into  the  or¬ 
ganism*  or  the  MPLs  of  strontium-90  content  in  food  products 
must  be  expressed  in  strontium  units*  We  only  wish  to  under¬ 
line  that  the  method  of  calculation  of  MFC  of  strontlum-90  in 
food  products*  based  on  the  evaluation  of  oalolum  present  in 
the  food  products*  is  more  correct* 
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Comments  on  Sanitary  Rulta  of  V/ork  with  Hadloaotlve 
Substanoea  and  Souroea  of  lonlilne  Radiation 

pages  95*96  iDooent  A«P»  Denisov 

lioacow  Institute  of  Transport  Engineers 


"Sanitary  rules  of  work  xflth  radloaotlve  substances 
and  soviroes  of  ionising  radiations,"  published  Ih  1960f  des¬ 
pite  their  unquest ionalble  advanced  nature »  are  not  free  of 
certain  faults*  In  a  number  of  Instances,  in  tlw  supplements, 
there  is  no  sufficient  clarity  in  the  statement  of  prov.iiseSf 
aocurate  use  of  deslgnstloiui,  tonus  and,  even#  measurements* 
These  defects  not  only  hamper  the  use  of  the  regulations#  biit 
may  oven  lead  to  various  interpretations  of  the  same  clauses* 
The  following  additions,  changes,  and  clarifications  are  sug¬ 
gested* 

1*  In  si^pplemMit  Ho  1,  puragraphs  12-16,  useful  In¬ 
formation  Is  cited  regiarding  alphas,  beta,  and  gamma-X-ray  and 
neutron  radiations,  resfebtively,  but  there  are  no  data  on 
their  characteristic  —  the  Ionizing  effect  and  penetrating 
property  —  both  representing  an  Important  prerequisite  for 
creating  an  Idea  of  the  most  Important  fact  —  the  rodlatl<m 
danger  and  relative  biological  effectiveness  (RBB)  of  these 
radiations* 

Those  paragraphs  should  be  supplemented  with  Informa¬ 
tion  concerning  the  ionising  effect  and  penetrating  property 
of  the  corresponding  radiations* 

2*  On  the  basis  of  the  same  considerations.  It  Is  ad¬ 
visable  to  Include  In  supplement  ITo  1  additional  paragraphs 
concerning  the  nature  and  properties  of  other  radiations  — 
the  floi;  of  multi  charged  Ions,  recoil  nuclei,  and  thermal  and 
fast  neutrons  (and  not  simply  neutrons  as  mentioned  In  para¬ 
graph  16)* 

3*  before  paragraph  27  on  the  maximum  permissible  dose 
It  Is  more  expedient  to  include  a  special  paragraph  v/ith  a 
precise  determination  and  Indication  of  the  size  and  strength 
of  the  dose*  This  paragraph  can  be  formulated  as  follows! 

"A  dose  Is  the  radiation  measure  which  Is  gaged  by  means  of 
roentgen  In  gamna-  and  X-ray  radiations,  and  by  the  physical 


17 


•quivftXaivt  of  poontfaii  In  ottean  radiatloiwa  TIm  atrangth  of 
a  dosa  rale  tad  tp  toa  milt  of  tiifia;  it  is  gagad  in-fg^t  or 
by  the  ratio  of  roanigiil  unit  dto^rativas  to  tfaa  givan  time 
aagnant  tuiinuia«  houTi  waak«  ataij*  TM  abaaaea  or  tuigi  for- 
nulatlons  and  indications  of  maadbramants  in  tka  axaminad  sup* 
plwaants  rosuXtady  to  a  oartain  axtanty  in  a  laaaar  praaiaion 
of  dafinitions,  tarns »  and  maaSurements* 


Indaadf  tha  dosas  ara  designatfd  in  Tab^^  by  tha  ax- 
tant  of  tha  strength  of  tha  dose  ‘  and  and  in 

Tidila  2  it  refers  to  tha  strangth  of^Wia  doaay^HiMin  tha 
dosa  is  <hiBignatad  by  tha  aatant  of  tlw  atra^th  of  tha  doaa 


Thara  is  m  4batifl(Mmion  for  tha  lasAc  of  praaiaa- 
naas  in  tha  usa  of  dasiJ^timMi  —  a  fant  idg^h  grasgiy  lun^ 
pars  tha  visa  of  tha  bodi*  On  pacpi  69  lattav  K  daaigaaias 
a  gasMia-oonatuit  of  m  lBotQpa»  and  on  paga  70  —  a  aotaplata 
ganma-oonstant  of  an  iaotopa*  ^n  fomula  (3)  raprasantitig  tha 
strength  of  r  dosa  and  D  doaa  K-ganma  is  Inolndad*  On  page 
69  tha  Shatter  D  is  aa^oyad  to  daaignata  thp  dosa*  idMiraaa 
two  pagas  previously  tha  lattars  D  gawasi  0t«  n«  Db»  n  and  Do 
dasigaata  tha  strengths  of  gmaa-rayty  thaimal  wnitroiait  fast 
MutronSy  and  tha  aaxlaially  parmisaibla  dosa*  Zlia  daalgnation 
of  the  dosa  with  lattmp  D  and  the  doaa  a^PsngUi  with  iaitor.  r 
should  ba  strlotly  followad  in  all  r^pilatiom  and  sm^anants* 

K 

5*  It  follows  from  formula  1  on  paga  69l  N.*  Mr 
and  formula  on  paga  70t  t  »  that  t  ■  .9  .iMBlium 

^  Q  neurias 

shows  tha  quantity  of  milligrerA-equivalants  (isg-a<piiv)  of  ra¬ 
dium  which  oorreapond  to  the  aotlvity  of  ona  adoroouriay 
Tharaforey  it  would  ba  more  correct  to  daaignata  m  as  tha 
ganma-aotlvity  of  tha  isotope  in  mg-aquiv  of  radiumy  and  tha 
product  ttQ  «  M  as  tha  oonplata  gaMNwaotlvlty*  In  Table  2 
of  supplamaht  3  tha  letter  M  designates  tha  aotivity  of  gamna- 
radiatlon  sources  in  mg-aquiv  of  radiumy  and  <m  paga  69  It 
daaignatas  the  gram-equlvalant*  Letter  ^  on  paga  70  desig¬ 
nates  a  ooaffaolanty  and  on  page  92  (supplement  5)  ***  a  gamma- 
aqviivalant* 

Tha  need  of  straightening  out  tha  tarmsy  daslgnatlonsy 
maasuramanta  is  perfectly  obvious y  and  this  should  have 
bean  dona  during  tha  first  reissue  of  tha  book# 

6«  Without  entering  Into  a  discussion  ooncamlng  tha 
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■ubatantlatlon  of  the  real  neoeaslty  of  establl■hiI^t  three 
oategoriee  of  irradiation^  it  oan  bo  pointed  out  that  the 
ITable  1  of  supplement  2  is  ioardely  neoessary*  the  first 
Dlaoe*  for  each  category  otM  maximally  permissible  dose 
(Strength?)  was  shoWn»  regardless  of  radiation  propertied 
whereas  for  category  A  in  Table  2  various  strengths  of  doses 
were  envisaged*  based  on  the  table  of  radiation  properties* 
Instead  of  citing  a  table*  it  woiild  have  duffloed  to  mention 
in  the  footnote:  for  category  B  —  lO-fold*  category  0  — > 
100*>fold  less*  as  compared  with  category  A,  Seeondly*  the 
intomal  iri  adlatlon  is  regulated  by  the  'asKlmi  ysMlssible  eqm* 

siaLe  Aoees  ot  Intenul  ImdlatLoB  of  ladlvldiial  oepuu  *  'aoA  is 


the  second  half  of  Table  1  necessary?  We  oust  also  take  into 
aoootmt  that  the  MFCs  themselves  must  still  be  verified* 


Thirdly*  the  dose  strength  1  rr^»*  established  for 
category  C*  can  be  variously  interprbfiQ  on  account  of  the 
lack  of  concrete  specification  as  to  time*  Thus*  for  eXanqple* 
if  this  category  will  be  irradiated  for  the  period  of  the 
action  time  of  the  ionising  radiation  device*  then  at  a  36- 
hour  week  the  excess  of  the  dose  strength  of  the  natiwal  baok- 

«  I5  |jbtC;^0*03  flip*  i*e**  almost  three¬ 
fold  greater  tnUFthe  exe991Penvisagel'’!R  paragraph  22  of  the 
regulations* 


nd>cr 


7*  Also  doubtful  is  the  part  of  paragraph  5  of  supple- 
isent  2  which  states  that  100  mber  correspond  to  100  mrad* 
since  these  units  differ  as  to  the  amount  of  consumed  energy 
(93  and  100 
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Ohaiig«8  In  the  iMil  Nmou*  K8aft>r«M  Adnpti^ion 
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l!o  Ool.d  In  tsh#  Kby^li 


p«g«8  97-99 


Prof  H*Z»  BobfNMr 


Ohair  of  Military  Modlonl  Bygiona  of  tha  Military 
Madioal  Ordar  of  Lanin  Aoadaay  LpMmi  8«M*  Xtroft 


As  a  result  of  obsarratloiui  bondtiotad  in  tha  North* 
a  high  reslstanoa  to  cold  was  found  In  Indlrldiuils  with  a 
long  work  raoord  undar  thasa  eondltions* 

The  increased  raslstanea  to  eoldf  as  showii  hy  obaarva* 
tlons*  not  only  produces  a  good  work  oapaoity  of  these  Indi¬ 
viduals  under  condlticms  of  low  taaparatuTaa  but  also  leads 
to  a  lesser  incldanoa  of  respiratory  dlsaasaa*  An  antix^Ay 
different  picture  Is  observed  in  individuals  idio  have  woriiad 
In  tha  North  less  than  a  year*  They  ware  oonpallad  to  dlo*» 
oontlnua  their  work  In  the  oold  on  account  of  severe  pains  in 
tha  tinprotected  parts  of  tha  body*  Slnultsnaously*  an  in- 
•raadad  incldanoa  In  tha  nunbar  of  oases  of  rMpiratory  di¬ 
seases  was  noted  in  these  individuals* 

This  fact  lad  to  tha  investigation  of  tha  phanomsaa 
originating  as  tha  result  of  cooling  off  of  tha  nasal  muoosa 
and  tha  \xpper  respiratory  tract* 

A  number  of  authors  studied  the  reaction  of  nasal  isu- 
oosa  vessels  to  repeated  cooling  of  various  parts  of  the  body* 
but  they  were  conducted  under  experimental  ocmditions  only  ' 
(V*F*  Undrits  and  R*A*  Zasosov*  19>2;  M*Ye*  Marshak  and  N*X* 
Vereshchagin*  1935l  N*F*  Timofeyev  and  N*Ya*  Sinitsina*  19t|.0; 
B*B*  Keyranskiy*  1946}  Lebedev*  193l|.*  ot  al*)* 

IJe  conducted  observations  on  13Q  individuals  of  vari¬ 
ous  length  of  service  in  the  North*  After  a  SOHninute  adap¬ 
tation  to  room  teiQ>erat\are  (I8  to  20”  at  relative  humidity  ^ 
50  percent)*  the  lower  axtreixities  were  ooblad  in  water  at 
tmsperattire  for  30  minutes*  The  vaamilar  imaetion  of  nasal 
muoosa  was  Judged  according  to  the  tsn|wrature  of  the  latter* 
measured  by  means  of  copper-oonstantan  thamoaot^les* 

The  obtained  results  are  shbtm  in  Pig  1*  In  a  consider 
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•ble  nunfl>«r  o£  th«  InvMlilgi^NH&v  vith  a  abwt  m>vk  period  ih 
the  North' (two  to  five  months )»  t^on  oooling  of  the  lower  ex** 
tremities*  e  marked  ▼ase«dar  reahtlw  was  ohserred  in  the  na«i 
sal  tmioosa  idxich  wae  manifested  in  a  sharp  reflex  spasm  of  the 
▼essels  during  the  first  minutes  of  ooollnc«  end  a  gradual  was* 
ouiar  dilatation  toward  the  end  of  the  oooling  period  (Pig  1»A). 

In  a  lesser  part  of  investigated  with  a  short  work  period 
in  the  iTorthf  the  oooling  of  lower  extremities  led»  on  the  oon- 
traryf  to  a  marked  vasouMU!*  dilatation  wlttt  a  eonslderable  In¬ 
flux  of  blood  to  the  nasal  muoosa*  This  oonditlon  was  obser¬ 
ved  during  the  entire  period  of  oooling  of  thS  lower  extremi¬ 
ties  (Pig*  1»  B)* 

In  investigated  individuals  with  mrk  period  in  the 
North  over  two  rears  no  stub  readtions  were  noted  following 
oooling  of  the  lower  extrwilties* 

The  non-unlfom  trend  of  the  reaetion  to  oooling  of 
lowor  extremtlss  In  Individuals  '.rlth  a  short  period  of  ser- 
vioe  in  the  North*  apparentlp*  is  the  result  of  a  different 
set-up  of  the  phTSioal  thermoregulation*  The  Is^ortant  fast 
is*  hoxfevert  that  the  reset  ion  itself  In  these  Individuals 
was  fairly  well  expressed*  With  the  lengthening  of  work  ser- 
vloe  In  the  North*  the  reaetion  of  the  nasal  vessels  to  cooling 
gradually  decreases  and*  even*  completely  disappears*  In  In¬ 
dividuals  with  work  service  of  over  two  years  we  observed  no 
reaction  vrhat soever* 

In  order  to  follow  up  the  vascular  reaetion  changes  In 
the  naseJ.  mueosa  during  the  prooess  of  constantly  repeated 
oooling  of  various  parts  of  the  body*  we  ocsuiueted  experiments 
on  a  group  comprising  six  Individuals  of  short  sex'vice  periods 
in  the  North*  The  experinMits  oonsidted  of  a  l5-ntinute  dally 
oooling  of  lower  extremities  in  ifater  at  5^  for  a  period  of 
two  months* 

Diiring  the  initial  stage  of  the  procedures  with  oooling 
of  lower  extremities*  the  temperatvire  of  nasal  muoosa  in  some 
of  the  investigated  rose  sharply  dtiring  ooollz^  —  by  one  de- 

free  on  the  average*  as  compared  with  the  initial  tsmporatum* 
n  other  Individuals*  ^  the  contrary*  daring  the  mosMUt  of 
immersion  of  the  lower  ei^remltles  in  water*  s  reduotion  of 
the  tmiqperature  of  nassl  muooea  by  0*6®  tiss  noted*  Within 
7-8  minutes  fros  the  stsrt  of  the  s3q>srlMnt*  the  temperature 
of  the  nasal  muoosa  was  restored  end  svibsoqusntly*  oven*  ox- 
ooodod  the  initial  level*  Rowsvsr*  ss  time  wmot  on*  the  ohs- 
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racta:?  o;-l’  ts;  o'.vf.txu'o  reaction  iindarijent '  a  gradual  ehaivro.. 
Whereas  in  uho  oe^innlnc  a  rise  In  torawerature  was  noted 
■upon  cooiln;'  oi'  tne  lov/er  extre/iij.tiea,' v.’ltaln  tvto  months  o;C 
adaptation  procedures  the  tenp3:.‘at’..'ir®  or  naaal  muoosa  i;aa 
;hold.lii'5  at  tne  initial  lorrol  al^oot  'iv.rln/r,  tne  entire  tine 
iof  tno  coolin''  period* 


i  Tc; f;Vjral."'M''e  cban::as  cf  tne  n.-.sal  muooea  follow- 

in;-  cooling;?  of  lo'v;sr  extronitJ.oa  in  individuals  i 

wi'th  vc.ricrj's  lon-'th  of  a-jrvico  in  the  North*  ! 

!  ■  ,  •  ; 

I  a*'  1  —  l-3:%';tli  of  ar.rvico  up  to  c  yaor;  j 

2  —  ono  to  one-and-a-half  years;  j 

3  *»  to  tnree  years*  i 

i  b.  ;1  —  short  period  of  ssrvicej  ( 

j  2  —  sorvice  period  of  two  yc.-.ro,  or  more# 

In  other  investigated,  at  the  start  of  ooolliig  .■ix'o-  J 
cedures  a  red  action  of  the  tQm-porat\n.'©  of  nasal  mucosa  x;ac  ; 
iobserved,  •ri-ch  a  subsequent  ritoj  .:iO'..ovor,  as  the  procodu-  | 
jres  wore  repeated,  a  gradual  levoli;r,  off  of  tne  reaction  j 
*was‘  oboo.’ved,  i'hus,  for  inataaoe,  v'lfter  two  montha,  the  i 
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of  naoal  muooiii  lio2.d  aliMit  at  the  aamo  level 
Awnjua  the  oooling  of  lower  elct  remit  lea* 

A  oharaoterietio  feature  is  the  feeling  and  behavior 
of  the  teated  individuala  during  the  firat  and  aubaequmut  daya 
of  oooling •  Following  the  firat  few  ianeraiona  of  the  lower 
extremitiea  in  oold  water«  the  inveatlgated  noted  a  aenaation 
of  aharp  pain  in  the  oooled  areae#  Within  a  few  minutea  thia 
aenaation  gradually  abated*  but  it  reappeared  on  the  lOth-l^th 
minute  of  oooling*  Sometimoa  the  prooedure  had  to  be  atopped 
on  aooount  of  aharp  paina* 

Sinultaneoualy*  folloiring  Inneraion  of  the  lower  ex- 
tremitiea  in  water*  almoat  all  tested  individuala  noted  a'aen- 
aatl(m  of  "aeratohing"  in  the  nose  end  a  lanooua  diaoharge* 
Objeotlvely*  a  pioture  of  ooryza  developed  vrhich  lasted  during 
the  entire  testing  period*  The  body  tempezmiture  in  aoiiie  indi- 
vidoala  rose  to  37  degrees*  The  pulse  aoeelerated  by  two  to 
five  beats  per  minute*  and  the  individuals  noted  a  oertaln 
woraeaing  of  their  general  feeling* 

Theae  amptoew  disappeared  after  the  8th>12th  seanee* 
file  tiMrp  pain  experiMoed  during  the  innerslon  of  lower  ex- 
tranitiea  in  ifater  also  deoreased  oonslderably*  so  that  the 
oooling  oould  be  extended  to  30  nlnutea* 

Thua*  as  the  oooling  seanees  continued*  the  reflex  vas- 
aular  reaotion  of  the  naaal  mueosa  and  other  oonoomltant  phe- 
nonena  gradually  deoreased  and  disappeared  oooqpletely  toward 
the  end  of  the  2nd  month*  Senoe*  the  periodically  continued 
effect  of  oold  d\n>lag  woz4e  in  open  air  mder  Aretio  oonditions 
leads  to  a  gradual  abatenant  of  all  phenooena  in  the  nasal  mu- 
eoaa  whioh  had  been  observed  in  individuals  who  had  been  wor* 
king  for  a  short  period  of  tiiue  under  these  conditions*  Ao* 
eoraing  to  the  data  of  1*3,  Kandror  (I960)*  et  al**  during  the 
first  few  rionths  of  work  in  the  North*  the  respiratory  diseases 
were  observed  rauoh  more  frequently  than  under  conditions  of 
extended  periods  of  work*  The  question  arises*  \;hether  the 
changes  in  nr  sal  mu'*oaa  reaction  are  oonneeted  with  the  onset 
of  respiratory  diseases*  Z*0*  Rablnovioh  (1937)  and  X*V*  Fila¬ 
tov  (1936)  observed*  under  oonditions  of  gwneral  and  local 
eeoling*  profound  raorphologioal  changes  in  tie  nasal  muoosa 
'  which  attested  to  the  ii^pairment  of  the  funotion  of  the  nasal 
mueosa  of  the  vascular  system  and  glands* 

According  to  the  data  of  Investlgatora  (Francis*  et  al*)* 
the  nasal  mueosa  possesaes  viruatatio  properties*  F*F*  Lebedev* 
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A»N«  F)*e7doviohf  L«a»  Pertts«  Qt  al«.«  (1934)  suoooadad  In 
dwnonat rating  that  naaal  nuooi.d  j^oaaeaaei  not  only  vlruatatlo 
but  also  baottrloidal  pr opart l»ii> 

This  load*  to  tba  oonolualoh  that  the  ohange  in  tha 
function  of  naaal  muooaat  possibly^  Indueaa  tha  l^alrmant 
of  tha  wholaMsa  of  tha  barriar  a^  raduotica  of  its  .vrotaO" 
tiva  propertiaa*  Hanoat  raaonotor  diaturbahoaa.  And  aona  mor- 
phologiocl  and  hlatologioal  ohangaa  in  tha  naaal  nuccaa^  prob- 
ably^  not  only  of  tha  noaa  but  also  othar  pfu^s  of  tba  uppar 
raaplratory  pathwaya  iihioh«  as  shoim  by  our  obaarratlonsi 
orlglnata  raoat  fraquantly  upon  oobling  of  tha  lowar  axtrami- 
tiaa  in  non-aoolinatiiad  ihdlyiduala*  oraata  oonditlpna  for 
tha  davalopmant  and,  poaaiblyf  also  of  intansifioatlon  of  tha 
activity  of  mioroflora  idiioh  la  always  praaant  in  thasa  araaa 
(PuohkoVf  Yarastov, L«0«  ParatSf  at  al«f  19l|.t)« 

In  tha  light  of  abova  stated  it  baoomaa  clear  idiy  cool¬ 
ing  of  tha  axtrMdtias  in  individuals  with  a  short  work  period 
in  tha  Northf  or  non-aoollmatiaad  onas«  rapraaanta  one  of  tha 
important  factors  in  the  etiology  of  respiratory  dlaaasaa* 
Apparentlyf  upon  cooling  of  lower  axtramitiaSf  not  only  cer¬ 
tain  protective  reactions  arc  absent  in  thasa  individuals 
(very  slow  contraction  of  tha  blood  vassals  in  tha  cooled  area 
of  the  body*  absence  of  an  increased  metabolism)*  but  also  an 
extensive  generalized  reaction  sets  in  which  causes  in  tha 
nasal  mucosa  and  other  parts  of  the  upper  respiratory  tract  a 
number  of  changes  which  disorganize  the  normal  activity  of  the 
mucosa*  Therefore*  prevention  of  the  origin  of  conditions 
which  contribute  to  tha  increased  activity  of  mioroflora  in 
tha  nasal  mucosa  and  othar  parts  of  the  upper  resplratozT'  tract 
is  the  paramount  task* 

Hence*  an  active  adjustment  to  cold  under  Arctic 
conditions  repraeants  a  factor  vdiioh  ensures  a  normal  activity 
of  the  mucosa  of  tha  upper  respiratory  tract  and  considerably 
reduces  the  possibility  of  onset  of  certain  respiratory  di¬ 
seases  in  these  individuals* 
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Passagtt  of  3trontlum-90  ?rom  Milk  to  Vcrloua 
Dairy  Produoti  During  Various  Taohnologloal 
Production  Prooassaa 

pages  105-106  Z«V*  Dubrorina  and 

0«M*  Baloira  (Qielyablnsk) 


In  the  present  work  an  attempt  has  been  made  to  eluci¬ 
date  the  problems  of  passage  of  str(»itium«90  into  dairy  pro¬ 
ducts.  No  sxiffioient  data  hare  been  pnblisbed  to  Judge  the 
extent  of  the  transfer  of  radioaotiTS  strontium  from  milk  to 
daizy  products  which  are  widely  used  in  bmaan  nutrition* 

In  the  study  of  the  passage  of  strontlum-90  into  dairy 
products  a  special  experiment  was  oonduotedi  it  consisted  of 
two  peu:>tst  a)  determination  of  the  relatlTe  passage  of  calcium, 
stable  strontium,  and  strontium-90  from  milk  during  the  stan¬ 
dard  technolof ical  process  into  cream*  skinned  milk,  casein, 
butter,  and  buttermilk}  b)  determination  of  the  relative  pas¬ 
sage  of  calcium  and  strontium-90  to  cottage  cheese,  cheese, 
casein  during  the  three  different  processes  of  their  pre¬ 
paration* 

The  milk  for  ej^rimentation  was  obralned  from  the 
sane  oow  which  had  been  previously  contamlziated  with  stron¬ 
tlum-90.  The  milk  products  were  obtained  under  laboratoz^ 
oonditlons  according  to  the  technical  process  described  in 
the  book  of  M*&.  Koval<^o  (I960)*  All  obtained  poduots  were 
calcined  at  hOO  to  500°,  in  the  obtained  ashes  the  content  of 
potassium,  calcium,  stable  strontium  and  strontlum-90  was  de¬ 
termined.  Calcium  concentration  was  established  by  the  stan¬ 
dard  oxalate-permanganate  method*  The  determination  error  in 
regard  to  calcltmi  was  ,t  5  percent* 

The  speotrographic  method  was  employed  in  the  determi¬ 
nation  of  the  content  of  potassium  and  stable  strontium*  The 
determination  error  was  not  higher  than  *  10  percent*  Stron- 
tium-90  was  isolated  by  means  of  fuming  Sitrio  acid,  with 
subsequent  separation  of  mixtures  of  rare  earths  on  ferric 
hydroxide*  The  activity  of  samples  was  meas\u>ed  on  a  low 
background  device  (three  imp/min)  according  to  the  yttrium-90 
radiation  on  ST&-5  counters.  Determination  error  from  •f  8 
to  t  30  percent. 
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inw  7i«Xd  oi  reftdy  product*  in  tte  lAret  pdH.  of  tho 
work  is  shown  in  the  sohemii  !rhf  oontent  of  itfontiWA»90# 
stable  strontitm*  and  potassivaMtO  ii  iiti#  in 

Table  1. 

As  seen  in  Table  1$  the  absolute  oontent  of  strong* 
tiuiii-90  is  not  unifom  in  various  dairy  prodtlOttt  hi^  in 
ottsein  and  low  in  oream»  The  relative  oontent  of  radioao- 
tive  strontium  per  gram  of  oaloium  and  milligran  of  stablo 
strontium  is  virtxxally  almost  uniform  in  all  dairy  produets* 

Xt  means  that  radioaotive  strontium  waters  dairy  pi^duots 
together  with  oaloium*  and  that  the  proossaps  of  milk  trottli<- 
nsnts  af footing  oaloiusi  conoentratioa  at  tdss  same  time  also 
ohango  the  oonoentratlon  of  strmstium  (tlM  stable*  as  wall  as 
radioaotive  one)* 

In  Table  2  the  data  are  oited  ragispAing  the  passage  of 
radioaotive  strontium  fraa  milk  to  vwrtons  dairy  produots  fol¬ 
lowing  prooesslng*  Knowing  the  yield  of  the  prodoot*  the 
amount  of  potassium*  oaloium*  and  strontitai  whioh  has  passed 
from  milk  to  eaoh  dairy  product  could  be  oaloulated  (in  per- 
oentages  to  their  initial  oontent  in  the  milk)* 

It  is  seen  from  the  data  In' Table  2  tdiat  from  four  to 
five  percent  of  potassium,  oaloium*  stable  or  radioaotive . 
strontium  pass  into  cream*  The  passage  of  these  elements 
from  oream  Into  butter  oould  not  be  determined  mx  aeoount  of 
a  number  of  teohnloal  diffioulties*  However*  slnoe  the  entire 
mass  of  potassium,  oaloium*  azxd  strontim*  contained  in  oream, 
has  been  detected  in  the  final  product  after  prooessiz^;  of 
butter  to  buttermilk,  it  oould  be  assumed  that  even  if  stron- 
tlum-90  passes  into  butter,  its  quantity  is  very  small  and  is 
measured  in  fractions  of  one  poroent* 

During  the  obtaining  of  oaseln  and  idiey  from  slcinaied 
isilk,  oaloium,  stable*  and  radioaotive  strontium  vers  distri¬ 
buted  proportionally}  20-25  percent  of  elements  passed  into 
easein*  60  to  70  percent  —  into  irhey* 

In  the  second  part  of  the  work,  by  means  of  thz^e  me¬ 
thods  —  sold*  aoid  rennet  fenaentatlon*  and  oaloium  chloride 
preoipitatlon  —  oottage  oheese*  oheese,  uxd  ossein  were  ob¬ 
tained*  The  percentage  yield  of  pot  oheese  was  plose  to  the 
state  norms  of  expenditure  of  raw  material  for  the  obtaining 
of  one  kg  of  the  prbduot*  The  yield  of  oheese  was  approximate¬ 
ly  one-and-a-half  times  above  norm,  because  in  this  experi¬ 
ment  the  oheese  had  not  been  subjected  to  the  necessary  ripen¬ 
ing*  Casein  was  analysed  in  its  raw  form,  without  drying* 
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However »  the  himldlty  of  the  seme  product  obtained  by  va¬ 
rious  means  tras  Identioal;  therefore ^  the  examination  re¬ 
sults  of  the  mineral  composition  of  the  finished  oroduot 

were  ocmperahleiW 


yabla  2.  Passage  of  potassium*  calolum,  stable  and  radio¬ 
active  strontium  from  '.Tillk  to  dairy  products 
(In  percentages) 
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In  comparing  the  content  of  calcium  In  cottage 
ohesse^  choose*  and  casein*  as  cited  In  Table  3,  with  the 
oor.-2rr:onci.in{v  concentration  cited  In  iudagyan^s  table,  it 
can  be  soen  that  in  our  experiments  the  calcium  content 
was  lo’.ior*  In  order  to  check  on  the  obtained  results*  ws 
deter  uV;-:.ficI  th-  calcium  content  in  !?h..,u/6  which  were  le;?t, 
folio- *3. a;  '-ho  obtalnln^i  of  curds*  '?he  amount  of  ealci-um 
cont.-.^ned  in  cottage  cheese,  choice,  end  casein  equalled 
the  dlfiOPoncc  between  its  contei?t  in  the  original  -milk 
and  w.'iey* 

•'Xc ity  vrea  deter -nlned  on  'the  apparatus  of 
Ghlahova  eccordlng  to  tho  ncth^od  developed  by  the 
All-Vnlon  Scientific  Research  Institute  of  the  Dairy 
Ind-.'.stry  and  employed  at  all  c.c.iry  farms* 


co.'Vi'snt  of  cfflcluiii  £nci  r,troi-jtiurri-90  iB  f^lvoa 

In  I'ablo  '■< 


yabl;2  Galciiim  and  BtnoiafciiXiu-90  ooiitent  In  dairy  p'c'o- 
'  '  .‘hlOtS 
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.-.'.'o  citod  In  T^.bl3  3  ovi  thPt  vrlth  the  acid 

TaethoO  ':nc  c  .;'vcif.lc  r^ctlvlt:;  5.?  the  -prodaots  wes  at  tn 
lowcivt  l-vcl  rnO  co-'-iprised  only  dclf  of  the  activity  -> 
milk*  '.Oi.t/o  ::'-e  scid-rennet  ^crno:;v:: .Tt 3 cn  method  the  .^ctl- 
vitv  T-on’.rots  vra:-'.  ^cmewhet  hi.obor.  Kaxlmal  activir/'^ 

ohc';-''^'-^’d  roon  nreclpJ  tati  on  > --he  onrA  with  cnlclvm 
chlo-'’io.o,  '9'6  r iff erence  In  tho  o.ct.:i.v;lty  of  the  pr-od-Acts 
ott  jicod  ’ey  yoT"'.' cue  metnods  onoJ.o''. cus  to  the  di.  f  vorenep 
.in  contc.r:t# 

■.rt.  n.-ioodo  bo  pointed  out  buot,  since  oheece  and 
ct'-'seLi  r  not  of  a.  standard  conoictcncy  at  the  moment  o:.' 
onal  ft-zir#  it  c-.n  to  aastimed  tact  .■;-y:cec:uontly  (aftor-  po  ..3 
>.v'.ovr.'iin  •)  t;.:-  apf^.cif.lc  activity  or  r.’j-o  prodvicts  will  .!-n~  ' 
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dven.  »or«»  and  that  th«  dlfl’artnoa  of  tM  aotivit^r 
ft«tifaah  tboEo  produoti  and  adik  ba  aaan  graatar. 

fab^a  Pesaaga  of  oaloltm  and  Et3*ontlw90  into  oottaga 
ohaaaa*  ohaaaa,  and  oiusalA  ^tos^ing  varioua  taob*  , 
nologloaX  prooaaaat  of  tnair  prapax^atlon  Hn 
oajntagaa) 
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1  Product 

2  Pas a ago 

3  of  caiol'om 

4  of  strontJ.van-'JO 

>  Average  oorcantage  of  c'^lokuiu  and  8trontium«90  paaaag© 
into  the  product 

6  Acid  method 

7  Cottage  oheaae 
6  Cheese 

9  Casein 

10  Acid-rennet  ferraentation  method 
XI  Precipitation  with  calciu.Ti  caloride 


?ne  joai’csntage  of  atrontliAw-SO  end  calcium  passage 
to  various  (.'.airy  products  durln ;  various  methods  of  tneir 
processing  ic  shown  in  Table  4* 

X'he  above  data  show  that  t.oe  pensage  of  c&lclu-i 
and  strontiAim-'^O  to  cottage  choose  o’omprlaea  10-1?  percent, 
to  cheese  6-il  percent,  to  casein  6-9  percent*  It  should] 


ba  noted  that  the  passage  of  theae  elements  into  various 
dairy  products  obtained  by  diverse  technological  processes  Is 
also  not  vmlform:  the  smallest  percentage  of  passage  of  stron- 
ttum-90  and  calclvun  from  milk  Into  dairy  products  was  observed 
during  the  acid  process  of  their  preparation,  and  the  highest 
--  upon  precipitation  with  calciton.  chlpride* 

The  result  of  the  present  work  showed  that  technologi¬ 
cal  processes  which  affect  the  calcium  content  in  the  finished 
product  also  affect  the  strontium  content.  It  can  be  assumed 
that  strontium  in  milk  is  bound  with  caseln-phosphatecalcium 
complex  in  analogy  with  calcium* 

Cream  and  butter  can  be  prepared  from  milk  contaminated 
with  strontivim-90  above  the  maximally  permissible  level,  with¬ 
out  resorting  to  special  purification  of  the  milk,  because 
the  percentage  of  strontlum-90  passage  to  these  products,  es¬ 
pecially  to  butter,  is  minimal# 

Conclusions 

1.  The  specific  activity  of  various  dairy  products 
is  not  uniform.  The  activity  of  one  kflogram  of  cream  is 
three-fold  lower,  while  that  of  cottage  cheese,  cheese,  and 
casein  is  higher  than  the  activity  of  milk# 

2.  Passage  of  strontlum-90  from  milk  to  cream  compri¬ 
ses  l\.~$  percent,  to  butter  —  less  than  one  percent# 

3.  The  specific  activity  of  various  dairy  products 
depends  on  the  method  of  their  processing;  with  the  acid  me¬ 
thod  the  activity  of  cottage  cheese,  cheese,  and  casein  com¬ 
prises  only  half  of  the  activity  of  milk;  with  the  acid-ren¬ 
net  fermcntft^cn  method  it  is  txro-three-fold  higher,  and  upon 
precipitation  with  calcium  chloride  it  is  five-fold  higher 
than  the  activity  of  milk. 

[1.  rilk  contaminated  with  strontium-90  can  be  proces¬ 
sed  into  cream  and  butter.  Afhen  cottage  cheese  is  obtained 
from  contaminated  milk,  the  acid  method  of  processing  is  re¬ 
commended,  and  in  the  case  of  cheese  processing  —  sour-:illk 
cheeses  are  to  bo  produced. 
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